Determination of intracellular pH of BALB/c-3T3 cells using the fluorescence of pyranine.
In terms of accuracy and sensitivity, intracellularly trapped, pH-dependent fluorescent probes are appropriate to accurately measure intracellular pH. These probes are commonly introduced into living cells in esterified form, wherein the free acid is produced through enzymatic hydrolysis. The fluorescence characteristics of the ester and the free acid can differ markedly and spectral uncertainty can occur. We describe here the measurement of intracellular pH using 8-hydroxypyrene-1,3,6-trisulfonic acid (pyranine) that has been scrape-loaded into BALB/c-3T3 mouse cells. The excitation spectrum of pyranine is pH sensitive, with an isosbestic point at 415 nm and peaks at 405 and 465 nm which decrease and increase with pH, respectively. The 465/405 ratio can be used to monitor the pH, while the fluorescence at 415 nm indicates the total dye-dependent signal remaining. The scrape-loaded dye persists in cells for periods up to 6 h. We have calibrated this dye in situ using nigericin/high K+, and have found that the pKa of the dye in situ is 7.82, as compared to 7.68 in vitro. We have observed that the cells can slowly equilibrate their intracellular pH to near control levels when presented with either an acute alkaline or acid load.